Background The aim of this study was to describe population and primary care morbidity and to examine how the differences vary across the diseases and are influenced by patients' demographic characteristics.
Introduction
General practice databases are generally able to supply the denominator for morbidity information in a way that epidemiological studies based on self-reports cannot. However, when considering numerator data their completeness varies depending on disease and could be affected by different factors. 1 Several studies have compared medical records and selfreports for assessing medical history, medication use and other clinical information. 2 Results varied from high to low agreement depending upon variables compared and characteristics of the study population. Therefore, when agreement is low, results of epidemiological studies substantially differ depending on which data collection is used.
In Italy, national statistics on morbidity are based on selfreported information, 3 and only few researchers have investigated whether some differences might arise when using data from Health Interview Surveys (HIS) and from medical records.
We therefore compared the prevalence of four chronic conditions from a computerized general practice database with equivalent prevalence from a population-based survey. We have also investigated how the difference in morbidity varies across the considered chronic diseases and whether it is influenced by patients' demographic characteristics.
Methods

Data sources
Population-based data were obtained by the sixth HIS (HIS6), which was carried out between July 1999 and June 2000 by the
Short Report
Prevalence estimates for chronic diseases in Italy: exploring the differences between self-report and primary care databases Italian Office for National Statistics. 3 First, 1449 towns were selected according to geographical area and size of the population. Second, within each town, a sampling frame of the households was drawn up from a list provided by the local registries, thus recruiting 52 332 households and 119 799 adults (response rate 90 per cent).
Primary care-based data were obtained by the Health Search Database (HSD), which was set up by the Italian College of General Practitioners (SIMG) in 1998 with the primary aim of carrying out observational studies of incidence and prevalence and studies on drug safety and prescription. 4 The HSD currently contains information from over 550 general practitioners (GPs) with a total list size of over 800 000 patients. Each GP undergoes formal training for data entry and uses standard software to record data. A unique patient code links demographic and prescription information, clinical events and diagnoses, hospital admission, and cause of death.
Data are subject to a range of quality checks. Any variations within agreed ranges are investigated and submitted to each participating GP. Physicians who fail to meet standard quality criteria are not considered for epidemiological studies. 1 For this study, we selected 432 747 patients registered in the GP list at the end of June 2000. First, three lists of GPs from the major Italian areas were drawn. Second, from each list were selected those GPs who ensured the required data quality. Finally, 129 GPs from northern Italy, 55 from central Italy, and 106 from southern Italy were recruited, to include a number of patients proportional (0.9 per cent) to the size of their respective population.
Case definitions
In the HIS6, data on disease status were obtained through selfadministered questionnaires. The information was based on two main questions: (1) 'Are you or have you ever been affected by the following diseases?' (2) 'Has the disease been diagnosed by the physician?' Participants who reported having the disease confirmed by medical diagnosis were considered as cases.
Cases from the HSD were patients who both have an everrecorded diagnosis and at least one relevant prescription within the study period. 1, 5 Diagnoses were extracted according to the following ICD-9 codes: hypertension (401-404, 437.2); diabetes (250); chronic obstructive pulmonary disease (COPD) (491-492, 496); gastroduodenal ulcer (531-532). Relevant medications were extracted according to the following ATC codes: hypertension (C02-C03, C07-C09); diabetes (A10); COPD (R03); gastroduodenal ulcer (A02).
Statistical analysis
Difference in morbidity was examined by comparing the age-and sex-specific prevalence within the same timeframe. Age-standardized prevalence was estimated over the whole age range by direct standardization using the Italian standard population.
HIS6 calculations were performed by dividing the number of cases by the total number of responders. HSD prevalence was calculated by dividing recurrent and incident cases by the total number of patients alive and registered in the GP list at the end of the observation period.
The association between age and difference in morbidity was examined for each disease by a linear regression. Analyses were performed using STATA 6.0 (STATA Corporation, TX, USA).
Results
Analysis of the patients' demographic characteristics did not show any relevant variation between the two study samples, with the exception of the age groups 15-24 years (12.5 per cent versus 13.8 per cent), and Ն80 years (6.1 per cent versus 4.6 per cent).
For diabetes and hypertension similar age-adjusted prevalence has been found among males, whereas among females the HSD prevalence was significantly lower. The age-specific prevalence increased in both data sources, with higher estimates in the HIS6, particularly among elderly patients (Table) . The correlation between age increase and difference in prevalence was relatively small and not significantly associated in men. Larger effects have been seen among women for diabetes (R 2 = 0.82; p = 0.001) and hypertension (R 2 = 0.44; p = 0.05).
For COPD and gastroduodenal ulcer the comparison between the two data sources showed relevant differences, particularly for gastroduodenal ulcer and among females. The age-specific prevalence increased in both data sources, widening the difference, especially in the elderly (Table) . Therefore, we tested the effect of age on the difference in morbidity between the HIS6 and HSD. Significant correlations were reported for both diseases, particularly for gastroduodenal ulcer (p <0.001) both in males and females.
Discussion
The difference between primary care and population morbidity seems generally low for diseases with clear-cut diagnosis (i.e. diabetes and hypertension), whereas for diseases without clearly established diagnostic criteria (i.e. COPD and gastroduodenal ulcer) the discrepancy appears more relevant. Results from this study also indicate that the differences are affected by old age and female gender.
Methods of data collection
Methodological issues may partially explain the variations. First, HIS6 data relate to a definite diagnosis, whereas HSD data relate to those diagnoses for which a relevant medication is dispensed. Thus, for example, a diabetic patient who is controlled with diet therapy will not be detected. This limitation may underestimate the true prevalence of the disease, but it ensures that the condition is currently active, and the diagnosis is severe enough to require pharmacotherapy. 5, 6 Second, HIS6 guidelines encouraged the recording of diagnosis in preference to symptoms. The presentation to the subjects of a list of problems is known to increase the response rate, but for certain patient characteristics it might result in misreporting. 7 Conversely, in the HSD GPs are permitted to record diagnoses and symptoms broadly as they see fit. Thus, for example, selfreported information has been more likely to be recorded as a definite diagnosis of gastroduodenal ulcer, whereas GPs might have recorded the symptom 'epigastric pain'.
Individual and disorder-related characteristics
For COPD and gastroduodenal ulcer, lower HSD prevalence might also be explained by both patients' and physicians' characteristics. Coughing, for example, is a common symptom in patients attending a GP. In such cases, GPs might mention to the patient a possible diagnosis but then record other conditions, such as respiratory tract infection. 8 On the other hand, it is likely that a proportion of patients with severe symptoms might refer directly to specialists outside primary care. 9 For males, age was associated with the difference in morbidity for COPD and gastroduodenal ulcer, whereas for females the influence of age appeared consistent for all diseases.
These results confirm previous reports, which demonstrated that the elderly are often associated with overreporting. The relation of gender to reporting morbidity is variable, but overall males tend to underreport and females tend to overreport. 7, 10 The age structure of the population samples might provide an additional explanation, as patients of Ն80 years were more prevalent in the HSD, compared with the HIS6. In fact, there may be a time lag between patients dying and being removed from the GP list, leading to apparent lower disease prevalence in the elderly. Consequently, care must be taken in comparing the morbidity results at these old ages. The likely out-selection of the least healthy patients to long-term hospitals or residential care might also affect the results where patients remained on the GP list but their prescriptions were no longer recorded at that practice.
In conclusion, the differences between population and primary care morbidity are affected by the diseases under investigation, and in choosing the more cost-effective approach to collect data such evidence should be taken into account. For some chronic diseases, which can be clearly diagnosed and require continuous medical treatment, the use of general practice databases might be an economically more efficient method. For other diseases, patients' self-report may provide more complete information because of underreporting by physicians or because patients may have complaints as a result of a chronic diseases for which they consult other physicians. Whatever approach is used, caution should be taken with morbidity data, because their interpretation requires a detailed knowledge of the different methods and population used for obtaining them.
